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IMAGE READING APPARATUS AND
MULTI-FUNCTION MACHINE

TECHNICAL FIELD

The present invention relates to an image reading device
and a multi-function machine.

BACKGROUND ART

Conventionally, there is provided an image reading device
including a reading mechanism for allowing a light source
opposed to a pickup device with an original interposed ther-
ebetween to irradiate light and detecting the intensity of light
formed on the pickup device after the light transmits a light
transmission original (hereinafter, referred to as a transmis-
sion original) such as a film so as to optically read an image of
a transmission original.

In such an image reading device, the light source and the
pickup device may be provided so as to be reciprocally moved
in a sub-scanning direction and the light source and the
pickup device may be independently moved using driving
mechanisms. In the image reading device in which the light
source and the pickup device are reciprocally moved in the
sub-scan direction, the light source and the pickup device
may be disconnected. In this image reading device, for
example, the light source is provided on a cover member of
the image reading device such that the light source and the
pickup device are connected/disconnected by closing/open-
ing the cover member when an original is set.

In the image reading device in which the light source and
the pickup device can be disconnected, when the light source
and the pickup device are connected again, a relative position
between the light source and the pickup device in the sub-
scanning direction may be shifted from a position suitable for
reading the original. Accordingly, when the original is
instructed to be read, the relative position between the light
source and the pickup device in the sub-scanning direction is
corrected before an operation for reading the original.

For example, there is a scanner device in which position
display means for displaying the position of a first main body
side carriage is mounted in the first main body side carriage of
a conventional scanner main body, a unit side carriage driven
by a motor is mounted in a transmission unit, a unit side light
source and a position detection sensor are mounted in the unit
side carriage, and the motor is driven by a control circuit such
that the unit side carriage is moved to a position for detecting
the position display means so as to conform to the position of
the first main body side carriage when the position detection
sensor does not detect the position display means at the same
time of reading a transmission original (for example, see
Patent Document 1).

Patent Document 1: Japanese Unexamined Application
Patent Publication No. Hei7-231378

However, the above-described conventional technology,
since the light source and the pickup device are independently
moved using the driving mechanisms, the relative position
between the light source and the pickup device in the sub-
scanning direction may be sifted and reading precision may
be deteriorated. In addition, in the above-described conven-
tional technology, since the light source and the pickup device
are independently moved using the driving mechanisms, the
image reading device becomes large-sized and power con-
sumption is increased.

In the technology disclosed in Patent Document 1, in order
to adjust the relative position between the light source and the
pickup device in the sub-scanning direction, it is necessary to
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mount the position detection sensor in the unit side carriage.
Thus, the manufacturing cost of the device is increased.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, there is
provided an image reading device which includes a light
source and a pickup device which face each other with an
original platen for holding an original interposed therebe-
tween, receives light irradiated from the light source by the
pickup device, and reads a light transmission original, the
image reading device comprising: a pickup device movement
mechanism which reciprocally moves the pickup device in a
predetermined direction; a light source movement mecha-
nism which reciprocally moves the light source in the prede-
termined direction in interlock with the reciprocal movement
of the pickup device movement mechanism in a movement
range which is set to be less than a movement distance of the
pickup device; and a connection mechanism which has a
torque limiter function for generating sliding between the
light source movement mechanism and the pickup device
movement mechanism when torque equal to or greater than a
predetermined value is delivered, and interlockingly connects
the light source movement mechanism to the pickup device
movement mechanism.

Accordingly, in the image reading device, since the light
source and the pickup device are interlockingly moved by a
driving force of the same driving source, it is possible to
prevent deterioration in original reading precision due to the
shift in a relative position between the light source and the
pickup device in the sub-scanning direction. Accordingly, it is
possible to improve the reading precision of the image read-
ing device, to downsize the light source movement mecha-
nism, and to reduce power consumption of the image reading
device.

In the image reading device, since the torque equal to or
greater than the predetermined value is prevented from being
delivered to the light source movement mechanism by the
torque limiter function of the connection mechanism, it is
possible to interlockingly move the pickup device and the
light source having different movement loads by the driving
force of the same driving source with high precision.

Inthe image reading device, since the light source is moved
in the movement range which is set to be less than the move-
ment distance of the pickup device, the light irradiated from
the light source can be received by the pickup device with
certainty and thus the deterioration in original reading preci-
sion due to lack of the amount of exposure can be prevented.
Accordingly, it is possible to improve the reading precision of
the image reading device, to downsize the light source move-
ment mechanism, and to reduce power consumption of the
image reading device.

By the image reading device according to the present
invention, a user can obtain image data reproducing an image
of the original with high precision using the small-sized
image reading device with suppressed power consumption.

In the image reading device according to the present
embodiment, the connection mechanism may interlockingly
connect the light source movement mechanism to the pickup
device movement mechanism by applying an attraction mag-
netic force having a value enough for generating sliding
between the light source movement mechanism and the
pickup device movement mechanism when the torque equal
to or greater than the predetermined value is delivered.

In the image reading device, the light source movement
mechanism and the pickup device movement mechanism can
be interlockingly connected to each other using the attraction
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force of an object. Accordingly, in the image reading device,
it is possible to downsize and simplify the connection mecha-
nism. Thus, the user can obtain image data reproducing an
image of the original with high precision using the small-
sized image reading device with suppressed power consump-
tion.

In the image reading device, a connection surface is made
smooth by connecting the light source movement mechanism
to the pickup device movement mechanism by the magnetic
force. Accordingly, in the image reading device, it is possible
to downsize and simplify the connection mechanism, in addi-
tion to the stability of the user. Thus, the user can obtain image
data reproducing an image of the original with high precision
using the small-sized image reading device with suppressed
power consumption.

The image reading device according to the present inven-
tion may include a correction unit which corrects a relative
position between the light source and the pickup device in a
sub-scanning direction by reciprocally moving the pickup
device before an original reading operation when reading of
the original is instructed.

Accordingly, in the image reading device, the light source
is reciprocally moved by the reciprocal movement of the
pickup device before the original reading operation. Since the
light source is reciprocally moved in the movement range
which is set to be less than the movement distance of the
pickup device, the light source reaches a position where a
movement direction of the light source is changed or a posi-
tion where the reciprocal movement of the light source is
completed before the movement direction of the pickup
device is changed from front reciprocation to back recipro-
cation or before the reciprocal movement of the pickup device
is completed.

In the image reading device, the light source after reaching
the position where the movement direction of the light source
is changed or the position where the reciprocal movement of
the light source is completed is positioned at the same posi-
tion until the movement direction of the pickup device is
changed or the reciprocal movement of the pickup device is
completed, by the torque limiter function of the connection
mechanism.

That is, in the image reading device, the relative position
between the light source and the pickup device in the sub-
scanning direction can be adjusted without using a sensor for
adjusting the relative position between the light source and
the pickup device in the sub-scanning direction, before the
original reading operation.

Accordingly, in the image reading device, it is possible to
prevent the deterioration in original reading precision due to
shift in the relative position between the light source and the
pickup device in the sub-scanning direction, to downsize the
light source movement mechanism, and to reduce power con-
sumption of the image reading device, without increasing
manufacturing cost. Thus, the user can obtain image data
reproducing an image of the original with high precision
using the small-sized image reading device with suppressed
power consumption.

In the image reading device according to the present inven-
tion, the light source may include a light-emitting diode
(LED).

Accordingly, in the image reading device, the original can
be read immediately after the light source is turned on and
thus the amount of irradiated light can be stabilized compared
with a case of using a fluorescent tube instead of the LED.
Accordingly, the image reading device can rapidly start the
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reading of the original and improve the reading precision.
Thus, the user can rapidly obtain image data with high preci-
sion.

Since the image reading device uses the LED, it is possible
to suppress power consumption and running cost compared
with a case of using the fluorescent tube instead of the LED.
Accordingly, the user can obtain image data with high preci-
sion using the image reading device with low power con-
sumption and low running cost.

A multi-function machine according to the present inven-
tion includes the image reading device and an image forming
apparatus which forms an image according to the intensity of
light incident to the pickup device included in the image
reading device on a recording medium.

Accordingly, in the multi-function machine, the light
source and the pickup device can be interlocked by the driving
force of the same driving source. Accordingly, in the multi-
function machine, it is possible to form the image reproduc-
ing the original with high precision on the recoding while
suppressing the increase of power consumption and the
enlargement of the multi-function machine. Thus, the user
can obtain image data with high precision using the small-
sized image reading device with suppressed power consump-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing an appearance of a
scanner device according to Embodiment 1.

FIG. 2 is a front view showing the scanner device cut in a
vertical direction.

FIG. 3 is a perspective view showing the scanner device
which is partially cut away.

FIG. 4 is an exploded perspective view showing a trans-
mission light source portion.

FIG. 5 is an enlarged perspective view (1) of a connection
mechanism.

FIG. 61is an enlarged perspective view (2) ofthe connection
mechanism.

FIG. 7 is a view (1) explaining a correction process.

FIG. 8 is a view (2) explaining the correction process.

FIG. 9 is a view (3) explaining the correction process.

FIG. 10 is a view (4) explaining the correction process.

FIG. 11 is a view (5) explaining the correction process.

FIG. 12 is a perspective view showing a multi-function
machine according to Embodiment 2.

DETAILED DESCRIPTION OF THE INVENTION

Embodiment 1

Hereinafter, an image reading device according to Embodi-
ment 1 ofthe present invention will be described in detail with
reference to the accompanying drawings. Embodiment 1
relates to a scanner device for realizing the image reading
device according to the present invention.

FIG. 1 is a perspective view showing an appearance of a
scanner device according to Embodiment 1. First, the appear-
ance of the scanner device according to Embodiment 1 will be
described with reference to FIG. 1. As shown in FIG. 1, the
scanner device 100 includes a main body unit 110 and a light
source unit for a transmission original (hereinafter, referred to
as a “TPU unit”) 120.

The TPU unit 120 is opposed to the main body unit 110 and
is connected to the main body unit 110 through a hinge
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portion (see FIG. 3). The TPU unit 120 is rotated around the
hinge portion so as to be far away from the main body unit 110
in the state shown in FIG. 1.

FIG. 2 is a front view showing the scanner device 100
according to Embodiment 1 cut in a vertical direction. Next,
the schematic configuration of the scanner device 100 accord-
ing to Embodiment 1 will be described with reference to FIG.
2. As shown in FIG. 2, the scanner device 100 includes a main
body housing 210 which forms the outer shape of the main
body unit 110 and a TPU housing 230 which forms the outer
shape of the TPU unit 120.

The main body housing 210 and the TPU housing 230
respectively include two parts which can be vertically sepa-
rated. Although respective reference numerals of the parts are
omitted, an upper part of the main body housing 210 and an
upper part of the TPU housing 230 are respectively referred as
to an upper main body housing and an upper TPU housing.
Similarly, a lower part of the main body housing 210 and a
lower part of the TPU housing 230 are respectively referred as
to a lower main body housing and a lower TPU housing.

First, the schematic configuration of the main body unit
110 will be described. The main body housing 210 ofthe main
body unit 110 includes an opening 211 which opens toward
the TPUhousing 230. Original platen glass 212 is mounted on
the opening 211 so as to close the opening 211.

In Embodiment 1, a reading window is realized by the
opening 211 and the original platen glass 212, and a frame
member is realized by the periphery of the opening 211 of the
main body housing 210. An original to be read is mounted on
the original platen glass 212.

In a space 213 formed by the main body housing 210 and
the original platen glass 212, an optical member 214 for
optically reading an image of the original mounted on the
original platen glass 212. The optical member 214 includes a
reflection light source 215 for irradiating light toward the
original platen glass 212, a plurality of mirrors 216 which
guides the light irradiated from the reflection light source 215
and reflected from the original to a predetermined path, a
pickup device 217 for receiving the light guided by the mir-
rors 216, and a lens 218 for focusing the light guided by the
mirrors 216 on the pickup device 217.

The pickup device 217 may include, for example, a photo-
diode for convert an optical image formed on a light-receiving
surface into an electric signal and outputting the electric
signal according to a light-receiving amount of each device.
In the scanner device 100, a linear image sensor in which the
photodiode is linearly arranged on a scan circuit board 219 in
a main scan direction is used as the pickup device 217.

A scanner carriage 220 is provided in the space 213. The
scanner carriage 220 is parallel to the original platen glass 212
and is slidably provided along a carriage guide 221 which
extends in a sub-scanning direction.

A driving force generated by a motor 222 which is a driving
source is delivered to the scanner carriage 220 through a
pickup device movement mechanism 223 connected to the
motor 222. The motor 222 includes, for example, a stepping
motor and has a function for controlling a driving amount.

As described later, the pickup device movement mecha-
nism 223 includes a gear train connected to a driving shaft of
the motor 222 and a driving belt 225 stretched between a gear
configuring the gear train and a driven gear 224 (see FIG. 3).
The scanner carriage 220 is connected to the driving belt 225.

When the driving force generated by the motor 222 is
delivered to the scanner carriage 220 through the pickup
device movement mechanism 223, the scanner carriage 220 is
moved in the sub-scanning direction along the original platen
glass 212. The scanner carriage 220 is reciprocally moved
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between a home position located at the end of a side where the
reading of the original is started and a returning position for
returning the scanner carriage to the home position after
reading the original.

The optical member 214 is mounted on the scanner car-
riage 220. The optical member 214 is moved in the sub-
scanning direction along the original platen glass 212 by the
movement of the scanner carriage 220.

Next, the schematic configuration of the TPU unit 120 will
be described. An operation 231 which opens toward the main
body housing 210 is formed in the TPU housing 230 of the
TPU unit 120 at a side opposite the main body housing 210. A
protective mat 232 is provided on the TPU housing 230 so as
to cover the opening 231. The protective mat 232 is detach-
ably provided on the TPU housing 230.

A transmission light source portion (see FIG. 3) is provided
in the TPU housing 230 as a light source for the transmission
original. The transmission light source portion is used when
reading the light transmission original such as a photographic
film and irradiates light toward the original platen glass 212.
The transmission light source portion is movably provided in
the sub-scanning direction along the original platen glass 212.

A power delivering mechanism (see FIG. 3) is provided in
the TPU housing 230 as a light source movement mechanism
for delivering the driving force of the motor 222 to the trans-
mission light source portion. Although not shown and
described, the power delivering mechanism provided in the
TPUunit120 is configured by a group of pulleys connected to
the pickup device movement mechanism 223 or a driving belt
233 and a pair of gears over which the driving belt 233 is
stretched (see FIG. 3).

In Embodiment 1, the power delivering mechanism pro-
vided in the TPU housing 230 is connected to the motor 222
when the protective mat 232 is detached from the TPU hous-
ing 230 so as to deliver the driving force of the motor 222 to
the transmission light source portion. Accordingly, when the
protective mat 232 is detached from the TPU housing 230, the
transmission light source portion and the scanner carriage
220 are moved in the sub-scanning direction by the driving
force of the motor 222.

The transmission light source portion is reciprocally
moved between a home position located at an end of the side
where the irradiation of the light onto the original is started
and a returning position for returning the transmission light
source portion toward the home position after irradiating the
light onto the original.

In an operation for reading the light transmission original
(hereinafter, referred to as a film) such as a film, a film folder
240 is provided on the original platen glass 212, that is,
between the main body unit 110 and the TPU unit 120. The
film folder 240 is a member for guiding a film installation
position so as to install the film at the film reading position of
the original platen glass 212 and fixing the installed film at the
reading position.

FIG. 3 is a perspective view showing the scanner device
100 which is partially cut away. In FIG. 3, the upper TPU
housing is detached from the TPU housing 230 and a portion
of the main body housing 210 is cut away. In FIG. 3, a
reference numeral 300 is a hinge portion for connecting the
main body unit 110 to the TPU unit 120. Hereinafter, the
elements for delivering the driving force ofthe motor 222 will
be described with reference to FIG. 3.

As shown in FIG. 3, the pickup device movement mecha-
nism 223 provided in the main body housing 210 is config-
ured by a gear 301 fixed to the driving shaft of the motor 222
and gear trains 302 to 306 connected to the gear 301. A gear



US 7,791,772 B2

7

over which the driving belt 225 is stretched is provided on a
shaft which is a rotation shaft center of the gear 306.

The pickup device movement mechanism 223 delivers the
driving force generated of the motor 222 to the driving belt
225 through the gears 301 to 306 so as to rotate the driving
belt 225. Accordingly, the scanner carriage 220 connected to
the driving belt 225 can be moved in the sub-scanning direc-
tion.

A pulley 307 which is rotated around the shaft is provided
on the shaft which is the rotation shaft center of the gear 306.
A magnetic body 310 configuring a portion of the connection
mechanism 309 through a plurality of pulley groups 308
which rotate by the rotation of the pulley 307 is connected to
the pulley 307. The magnetic body 310 receives the driving
force of the motor 222 through the pulley groups 308 and
rotates around the shaft center parallel to a shaft center direc-
tion of the pulley groups 308.

The magnetic body 310 faces a magnetic body 313 pro-
vided in the TPU unit 120 through openings 311 and 312
which open toward the TPU unit 120 in the upper surface of
the main body housing 210. The magnetic body 310 and the
magnetic body 313 are connected to each other such that the
magnetic bodies 310 and 320 can be disconnected from each
other by an attraction force. The connection mechanism 309
is configured by the pulley 307, the pulley groups 308, the
magnetic body 310, and the openings 311 and 312. The mag-
netic body 313 is provided so as to be rotated around the shaft
center parallel to the shaft center direction of the magnetic
body 310.

The magnetic bodies 310 and 313 configuring the connec-
tion mechanism 309 may have magnetic forces which attract
each other or any one of the magnetic bodies 310 and 313 may
have amagnetic force which attracts the other of the magnetic
bodies. If any one of the magnetic bodies 310 and 313 has the
magnetic force, the other of the magnetic bodies is formed of
a material having a property attracted by the magnetic force,
such as iron.

A pulley group 315 for connecting one gear 314 of a pair of
gears stretched over the driving belt 233 to the magnetic body
313 is provided in the TPU housing 230. The other gear 316
of'the pair of the gears is rotated by the rotation of the driving
belt 233. The gear 314 and the gear 316 face each other in the
sub-scanning direction. The power delivering mechanism
which is the light source movement mechanism is configured
by the driving belt 233 and the gears 314 and 316.

The connection mechanism 309 has a torque limiter func-
tion for generating sliding between the magnetic body 310
and the magnetic body 313 when a torque delivered from the
pickup device movement mechanism 223 is greater than a
torque having a predetermined value such that the torque
equal to or greater than the predetermined value is not deliv-
ered to the pulley group 315. Here, the torque having the
predetermined value is a torque necessary for moving the
transmission light source portion.

Even when the torque equal to or greater than the prede-
termined value is delivered by the torque limiter function of
the connection mechanism, it is possible to prevent the ele-
ments related to the movement of the transmission light
source portion, such as the transmission light source portion,
the pulley group 315 or the pair of gears over which the
driving belt 233 is stretched, from being damaged.

In FIG. 3, a reference numeral 317 denotes a stay for
supporting the shaft of the gear 314 and the pulley configuring
the pulley group 315, and the magnetic body 313. The mag-
netic body 313 is provided so as to come close to and away
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from the stay 317 (see FIGS. 5 and 6). Accordingly, the
magnetic body 310 can be separately connected to the mag-
netic body 313.

In FIG. 3, a reference numeral denotes the transmission
light source portion. The transmission light source portion
318 is connected to the driving belt 233 in a fixing portion 319
provided in the transmission light source portion 318.
Accordingly, the transmission light source portion 318 is
moved in the sub-scanning direction by the rotation of the
driving belt 233.

In the TPU housing 230, a guide rail 320 which extends in
the sub-scanning direction is provided aside the driving belt
233 so as to overlap a movement path of the transmission light
source portion 318. The guide rail 320 is inserted into a
groove 321 provided in the transmission light source portion
318 at a position opposite the guide rail 320. Accordingly, it is
possible to stably move the transmission light source portion
318 in the sub-scanning direction.

The light irradiated from the transmission light source
portion 318 is guided to the original platen glass 212 through
the opening 322 provided in the TPU housing 230. The open-
ing 322 is provided so as to cover a film reading range of the
transmission light source portion 318.

FIG. 4 is an exploded perspective view showing the trans-
mission light source portion 318. The configuration of the
transmission light source portion 318 will be described with
reference to FIG. 4. As shown in FIG. 4, the transmission light
source portion 318 includes a light-emitting diode (LED) 401
and a light guide plate 402 for propagating the light emitted
from the LED 401. By the light guide plate 402, the light can
be irradiated over an area wider than an area per LED. In FIG.
4, a dotted line marked on the light guide plate 402 indicates
a valid light emission area in the light guide plate 402.

The light propagated in the light guide plate 420 is irradi-
ated from an opening 406 provided in a support frame 405 to
the original platen glass 212 through a prism sheet 403 and a
diffusion sheet 404. By the prism sheet 403 and the diffusion
sheet 404, the light can be irradiated over an area wider than
that of the light propagated in the light guide plate 402.

In the transmission light source portion 318, a reflection
plate 407 for reflecting the light propagated in the light guide
plate 402 toward the opening 406 is provided opposite the
opening 406 with the light guide plate 402 interposed ther-
ebetween. By providing the reflection plate 407, it is possible
to irradiate the light propagated in the light guide plate 402 to
the original platen glass 212. The fixing portion 319 is pro-
vided aside the support frame 405 and is opened upward such
that the driving belt 233 is inserted from the original platen
glass 212.

FIG. 5is an enlarged perspective view (1) ofthe connection
mechanism 309, and FIG. 6 is an enlarged perspective view
(2) of the connection mechanism 309. FIG. 5 shows a state in
which the magnetic body 310 and the magnetic body 313 are
connected to each other by the magnetic force. FIG. 6 shows
a state in which the magnetic body 310 and the magnetic body
313 are separated from each other.

As can be seen from FIGS. 5 and 6, the magnetic body 313
of the connection mechanism 309 is connected to the mag-
netic body 310 when being separated from the stay 317 and is
separated from the magnetic body 310 when being located in
the vicinity of the stay 317. The facing surfaces of the mag-
netic bodies 310 and 313 are planes (see a reference number
601). Accordingly, it is possible to widen a plane to which an
attraction force is applied and to adhere the magnetic body
310 closely to the magnetic body 313 such that the magnetic
body 310 can be connected to the magnetic body 313 with
certainty.
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Since the facing surfaces of the magnetic bodies 310 and
313 are the planes, it is possible to remove danger generated
when the hand of a user reaches to a connection portion of the
connection mechanism 309 and to ensure stability of the user.

Although not shown, the scanner device 100 includes an
operation panel for receiving a variety of instructions of the
user, a variety of control circuits for controlling the elements
of'the scanner device 100, and a control system for controlling
the variety of control circuits according to the instruction
received by the operation panel, in addition to the above-
described configuration. The operation panel receives an
instruction for reading an image of an original (reflective
original) which does not transmit light, such as paper, and an
instruction for reading an image of a film.

Although not shown, the scanner device 100 may include a
communication I/F for performing communication with an
external device such as a personal computer. In this case, the
scanner device 100 receives a command according to the
instruction received by the personal computer through the
communication I/F.

The scanner device 100 moves the scanner carriage 220,
turns on/off the reflection light source 215 or the transmission
light source 318, or converting the light obtained by the
pickup device 217 into an electric signal to generate image
data, according to the instruction received through the opera-
tion panel or the command received through the command
I/F. In Embodiment 1, the function of image data generation
means is realized by elements for generating the image data
and a variety of processes performed by the elements.

In the scanner device 100, the generated image data may be
stored in any storage medium or may be transmitted to the
external device such as the personal computer through the
communication I/F. In Embodiment 1, the function of output
means is realized by elements for transmitting the generated
image data to the external device and a variety of processes
performed by the elements.

When the image of the film is read by the scanner device
100 including the above-described configuration, the user
installs a film folder 240 on the original platen glass 212 and
installs a film at a predetermined position guided by the film
folder 240. The user detaches the protective mat 232 from the
TPU housing 230 before or after installing the film.

Subsequently, as shown in FIG. 1 or FIG. 2, the TPU unit
120 faces the main body unit 110. Accordingly, in the con-
nection mechanism 309, the magnetic body 310 faces the
magnetic body 313 and the transmission light source portion
318 is connected to the pickup device movement mechanism
223 by an attraction magnetic force between the magnetic
body 310 and the magnetic body 313.

Thereafter, the user gives an instruction for reading an
image of a film. The instruction may be given through the
operation panel included in the scanner device 100 and may
be given through the external device such as the personal
computer.

When the instruction for reading the image of the film is
given, the scanner device 100 drives the motor 222, moves the
scanner carriage 220 and the transmission light source por-
tion 318 in the sub-scanning direction, and detects the amount
of light received by the pickup device 217. The image data is
generated on the basis of the amount of the received light.

In the scanner device 100, the generated image data may be
stored in any storage medium or may be transmitted to the
external device such as the personal computer through the
communication I/F.

The scanner device 100 may acquire a variety of reference
data which is a black or white reference of the image data
before generating the image data and perform shading cor-
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rection of the image data using the acquired reference data.
The acquisition of the reference data and the shading correc-
tion using the acquired reference data are known and thus the
description thereof will be omitted.

The scanner device 100 according to Embodiment 1 per-
forms a correction process of correcting the relative position
between the transmission light source portion 318 and the
pickup device 217 before generating the image data. Herein-
after, the correction process of correcting the relative position
between the transmission light source portion 318 and the
pickup device 217 will be described with reference to FIGS.
7to11.

FIGS. 7 to 11 are views (1 to 5) explaining a correction
process. FIGS. 7 to 11 show the correction process when the
transmission light source portion 318 is positioned at the
returning position rather than the pickup device 217. In FIGS.
7 to 11, portions of the reference numerals are omitted com-
pared with FIG. 2.

In FIGS. 7 to 11, the home position of the transmission
light source portion 318 is a position where the transmission
light source portion 318 contacts a positioning member
denoted by a reference numeral 710. The returning position of
the transmission light source portion 318 is a position where
the transmission light source portion 318 bumps into a posi-
tioning member denoted by a reference numeral 720.

The home position of the scanner carriage 220 is a position
where the scanner carriage 220 is detected by a sensor (not
shown) provided in the main body housing 210. The returning
position of the scanner carriage 220 is a position where the
motor 222 is driven from the home position of the scanner
carriage 220 toward the returning position by a predetermined
amount.

FIG. 7 shows a state in which the correction process is
started. In the correction process, first, the motor 222 is driven
in a state in which the power delivering mechanism provided
in the TPU unit 120 is connected to the motor 222 so as to
move the scanner carriage 220 to the returning position. At
this time, since the power delivering mechanism provided in
the TPUunit 120 is connected to the pickup device movement
mechanism 223 by the connection mechanism 309, the trans-
mission light source portion 318 is moved toward the return-
ing position of the transmission light source portion 318 in
interlock with the movement of the scanner carriage 220 to
the returning position.

As described above, in the scanner device 100, a distance
between the home position and the returning position of the
scanner carriage 220 is larger than a distance between the
home position and the returning position of the transmission
light source portion 318, the transmission light source portion
318 bumps into with the returning position of the transmis-
sion light source portion 318 while the scanner carriage is
moved to the returning position.

FIG. 8 shows a state in which the transmission light source
portion 318 bumps into the returning position of the trans-
mission light source portion 318. In the state shown in FIG. 8,
when the motor 222 is driven again, only the scanner carriage
220 is moved to the returning position in a state in which the
transmission light source portion 318 is positioned at the
returning position by the torque limiter function of the con-
nection mechanism 309.

FIG. 9 shows a state in which the scanner carriage 220
bumps into the returning position. In the correction process,
subsequently, the motor 222 is reversely rotated in the state
shown in FIG. 9 such that the transmission light source por-
tion 318 and the scanner carriage 220 are moved from the
returning position to the home position.
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As described above, since the power delivering mechanism
provided in the TPU unit 120 is connected to the motor 222,
the transmission light source portion 318 is moved to the
home position of the transmission light source portion 318 in
interlock with the movement of the scanner carriage 220 to
the home position. FIG. 10 shows a state in which the scanner
carriage 220 and the transmission light source portion 318 are
interlockingly moved to the respective home position.

In the scanner device 100, since the distance between the
home position and the returning position of the scanner car-
riage 220 is larger than the distance between the home posi-
tion and the returning position of the transmission light
source portion 318, the transmission light source portion 318
bumps into the home position of the transmission light source
portion 318 while the scanner carriage 220 is moved to the
home position, as described above.

When the motor 222 is driven again in this state, only the
scanner carriage 220 is moved to the home position in a state
in which the transmission light source portion 318 is posi-
tioned at the home position, by the torque limiter function of
the connection mechanism 309. FIG. 11 shows a state in
which the transmission light source portion 318 and the scan-
ner carriage 220 bump into the home position. The correction
process is finished when the scanner carriage 220 is moved to
the home position, as shown in FIG. 11.

The movement of the scanner carriage 220 to the returning
position or the home position can be detected by providing a
sensor at a predetermined position. The sensor for detecting
the position of the scanner carriage 220 and a technology of
detecting the position of the scanner carriage 220 using the
sensor are known and thus will be omitted.

As described above, according to the scanner device 100 of
Embodiment 1, the transmission light source portion 318 and
the pickup device 217 can be interlockingly moved by the
driving force of a single motor 222. Accordingly, in the scan-
ner device 100, it is possible to prevent deterioration of origi-
nal reading precision due to the shift in the relative position
between the transmission light source portion 318 and the
pickup device 217 in the sub-scanning direction at the time of
movement, to downsize the power delivering mechanism, and
to reduce power consumption of the scanner device 100.

In the scanner device 100, it is possible to prevent the
torque equal to or greater than the predetermined value from
be delivered to the power delivering mechanism by the torque
limiter function of the connection mechanism 309 and to
interlock the pickup device 217 and the transmission light
source portion 318 having different loads by the driving force
of the single motor 222 with high precision.

In the scanner device 100, since the transmission light
source portion 318 is moved in a movement range which is set
to be less than a movement distance of the pickup device 217,
the light irradiated from the transmission light source portion
318 can be received by the pickup device 217 with certainty.
Accordingly, it is possible to prevent deterioration of the
original reading precision due to lack of the amount of light,
to downsize the power delivering mechanism, and to reduce
power consumption of the scanner device 100.

According to the scanner device 100 of the present inven-
tion, the user can obtain image data reproducing the image of
the original with high precision using the small-sized scanner
device with low power consumption.

According to the scanner device 100 of Embodiment 1, the
power delivering mechanism can be interlockingly connected
to the pickup device movement mechanism 223 using the
attraction force of the magnetic bodies 310 and 313. Accord-
ingly, in the scanner device 100, it is possible to downsize and
simplify the connection mechanism 309. Thus, the user can
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obtain the image data reproducing the image of the original
with high precision using the small-sized scanner device 100
with low power consumption.

According to the scanner device 100 of Embodiment 1, a
connection surface (see a reference numeral 601 of FIG. 6)
can be made smooth by connecting the power delivering
mechanism to the pickup device movement mechanism 223
by the magnetic force. Accordingly, in the scanner device
100, it is possible to downsize and simplify the connection
mechanism 309 in addition to the stability of the user. Thus,
the user can stably use the small-sized scanner device 100
with low power consumption and obtain the image data repro-
ducing the image of the original with high precision.

According to the scanner device 100 of Embodiment 1,
since the transmission light source portion 318 is reciprocally
moved by the reciprocal movement of the pickup device 217
before the original reading operation, it is possible to correct
the relative position between the transmission light source
portion 318 and the pickup device 217 in the sub-scanning
direction without using a sensor for correcting the relative
position between the transmission light source portion 318
and the pickup device 217 in the sub-scanning direction.

Accordingly, the scanner device 100 can prevent the dete-
rioration of the original reading precision due to the shift in
the relative position between the transmission light source
portion 318 and the pickup device 217 in the sub-scanning
direction without increasing manufacturing cost, can down-
size the scanner device 100, and can reduce power consump-
tion of the scanner device. Accordingly, the user can obtain
image data reproducing the image of the original with high
precision using the small-sized scanner device 100 with low
power consumption.

According to the scanner device 100 of Embodiment 1,
since the transmission light source portion 318 is configured
by the LED 401, it is possible to read the original immediately
after turning on the LED 401. Thus, it is possible to stabilize
the amount of irradiated light compared with a case of using
a fluorescent tube instead of the LED 401. Therefore, in the
scanner device 100, it is possible to rapidly start the reading of
the original and to improve the reading precision. Accord-
ingly, the user can rapidly obtain image data with high preci-
sion.

According to the scanner device 100 of Embodiment 1,
since the transmission light source portion 318 is configured
by the LED 401, itis possible to suppress power consumption
and running cost compared with a case of using a fluorescent
tube instead of the LED 401. Accordingly, the user can obtain
image data with high precision using the scanner device 100
with low power consumption and low running cost.

Although, in Embodiment 1, sliding is generated between
the magnetic body 310 and the magnetic body 313 of the
connection mechanism 309 to realize the torque limiter func-
tion when the torque equal to or greater than the predeter-
mined value is delivered from the pickup device movement
mechanism 223 to the elements related to the movement of
the transmission light source portion 318, the realization of
the torque limiter function is not limited to the use of the
magnetic force.

Although not shown, for example, when a pair of gears is
provided instead of the magnetic body 310 and the magnetic
body 313 such that the torque equal to or greater than the
predetermined value is delivered from the pickup device
movement mechanism 223 to the elements related to the
movement of the transmission light source portion 318, the
torque limiter function may be realized by making any one of
the pair of gears idle.
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The idle gear is not limited to the pair of gears which is
provided instead of the magnetic body 310 and the magnetic
body 313 and, for example, any pulley configuring the group
of' the plurality of pulleys 308 may be made idle. The method
of making the gear idle when the torque equal to or greater
than the predetermined value is delivered is known and thus
the description thereof will be omitted.

Embodiment 2

Next, a multi-function machine according to Embodiment
2 of the present invention will be described in detail with
reference to the accompanying drawing. Embodiment 2
relates to an example of the multi-function machine accord-
ing to the present invention. In Embodiment 2, the same parts
as Embodiment 1 are represented by same reference numerals
and thus the description thereof will be omitted.

FIG. 12 is a perspective view showing the multi-function
machine according to Embodiment 2. The multi-function
machine 1200 according to Embodiment 2 includes the scan-
ner device 100 according to Embodiment 1 or Embodiment 2
and a printer 1201 which is an image forming apparatus for
forming an image on a recoding medium according to the
intensity of light incident to the pickup device 217 included in
the scanner device 100.

The scanner device 100 is connected to the printer 1201 via
a communication I/F (not shown). The scanner device 100
outputs image data according to the intensity of the light
incident to the pickup device 217 to the printer 1201.

The printer 1201 includes a printer engine for forming an
image on the recording medium such as paper. Although the
known technology is not shown and described, an image
forming method may includes a variety of methods such as an
ink jet method, an electrostatic transfer method and a subli-
mation transfer method.

In the multi-function machine 1200 including the above
configuration, the printer 1201 forms an image on the record-
ing medium such as paper on the basis of the image data
output from the scanner device 100.

According to the multi-function machine 1200, the trans-
mission light source portion 318 and the pickup device 217 of
the scanner device 100 are interlocked by the driving force of
the single motor 222. Accordingly, the multi-function
machine 1200 can form an image reproducing the original
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while suppressing the increase of power consumption and the
enlargement of the multi-function machine 1200. Thus, the
user can obtain image data with high precision using the
small-sized multi-function machine 1200 with suppressed
power consumption.

The invention claimed is:

1. An image reading device which includes a light source
and a pickup device which face each other with an original
platen for holding an original interposed therebetween,
receives light irradiated from the light source by the pickup
device, and reads a light transmission original, the image
reading device comprising:

apickup device movement mechanism which reciprocally

moves the pickup device in a predetermined direction;

a light source movement mechanism which reciprocally

moves the light source in the predetermined direction in
interlock with the reciprocal movement of the pickup
device movement mechanism in a movement range
which is set to be less than a movement distance of the
pickup device; and

a connection mechanism which has a torque limiter func-

tion for generating sliding between the light source
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movement mechanism and the pickup device movement
mechanism when torque equal to or greater than a pre-
determined value is delivered, and interlockingly con-
nects the light source movement mechanism to the
pickup device movement mechanism.

2. The image reading device according to claim 1, wherein
the connection mechanism interlockingly connects the light
source movement mechanism to the pickup device movement
mechanism by applying an attraction magnetic force having a
value enough for generating sliding between the light source
movement mechanism and the pickup device movement
mechanism when the torque equal to or greater than the
predetermined value is delivered.

3. The image reading device according to claim 2, further
comprising a correction unit which corrects a relative position
between the light source and the pickup device in a sub-
scanning direction by reciprocally moving the pickup device
before an original reading operation when reading of the
original is instructed.

4. The image reading device according to claim 3, wherein
the light source includes a light-emitting diode (LED).

5. A multi-function machine comprising:

an image reading device which includes a light source and

a pickup device which face each other with an original
platen for holding an original interposed therebetween,
receives light irradiated from the light source by the
pickup device, and reads a light transmission original,
the image reading device including:

a pickup device movement mechanism which reciprocally

moves the pickup device in a predetermined direction,

a light source movement mechanism which reciprocally

moves the light source in the predetermined direction in
interlock with the reciprocal movement of the pickup
device movement mechanism in a movement range
which is set to be less than a movement distance of the
pickup device, and

a connection mechanism which has a torque limiter func-

tion for generating sliding between the light source
movement mechanism and the pickup device movement
mechanism when torque equal to or greater than a pre-
determined value is delivered, and interlockingly con-
nects the light source movement mechanism to the
pickup device movement mechanism; and

an image forming apparatus which forms an image accord-

ing to the intensity of light incident to the pickup device
included in the image reading device on a recording
medium.

6. The multi-function machine according to claim 5,
wherein the connection mechanism interlockingly connects
the light source movement mechanism to the pickup device
movement mechanism by applying an attraction magnetic
force having a value enough for generating sliding between
the light source movement mechanism and the pickup device
movement mechanism when the torque equal to or greater
than the predetermined value is delivered.

7. The multi-function machine according to claim 6, fur-
ther comprising a correction unit which corrects a relative
position between the light source and the pickup device in a
sub-scanning direction by reciprocally moving the pickup
device before an original reading operation when reading of
the original is instructed.

8. The multi-function machine according to claim 7,
wherein the light source includes a light-emitting diode
(LED).



